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By  W.  A.  Banks,1  -  C.  S.  Lofgren,1  and  D.  P.  Wojcik1 

INTRODUCTION 

The  red  and  black  imported  fire  ants,  Solenopsis  invicta  Buren  and 
Solenopsis  richteri  Forel,  have  invaded  more  than  52  million  hectares  of 
land  in  the  southern  United  States  since  they  were  inadvertently  introduced 
some  30  to  60  years  ago  (Lofgren  et  al.  1975).  These  ants  have  been  vari- 
ously judged  as  a  serious  economic  and  public-health  menace,  as  a  minor 
nuisance,  as  totally  innocuous,  and  even  as  beneficial.  Organized  control 
programs  have  been  directed  against  these  insects  for  nearly  two  decades, 
first  with  heptachlor  ( 1,4,5,6,7, 8,8-heptachloro-3a,4,7,7a-tetrahydro-4,7- 
methanoindene)  or  dieldrin  (l,2,3,4,10,10-hexachloro-6,7-epoxy-l,4,4a,5,6, 
7,8,8a-octahydro-l,4-endo-e£o-5,8-dimethanonaphthalene) ,  and  since  1963 
with  mirex  (dodecachlorooctahydro-l,3,4-metheno-l//-cyclobuta[ed]penta- 
lene) .  During  this  interim,  much  research  has  been  conducted  to  find  better 
control  methods  and  to  assess  the  impact  that  the  ants  and  the  techniques 
of  control  have  had  on  the  environment.  A  large  number  of  scientific  papers 
and  some  popular  articles  have  been  published.  Because  of  the  continuing 
interest  in  imported  fire  ants  and  their  control,  we  have  compiled  a 
bibliography  of  these  papers  and  articles. 

All  scientific  papers  concerned  in  any  way  with  imported  fire  ants  are 
included  in  this  bibliography.  We  manually  searched  both  the  Life  and  the 
Agricultural,  Food  and  Veterinary  Sciences  editions  of  Current  Contents 
published  by  the  Institute  for  Scientific  Information,  Dissertation  Ab- 
stracts, the  Bibliography  of  Agriculture,  and  Abstracts  of  Entomology. 
In  addition,  we  utilized  the  Agricultural  Research  Service  (ARS)  Current 
Awareness  Literature  Service  provided  by  the  Lending  Division,  National 
Agricultural  Library.  This  service  is  a  computerized  search  of  Biological 
Abstracts,  Bio-Research  Index,  and  Chemical  Abstracts.  We  also  visited 
the  libraries  of  land-grant  colleges  and  universities  where  we  knew  work 
had  been  done  on  imported  fire  ants  to  check  theses  and  dissertations  that 
might  not  have  been  included  in  Dissertation  Abstracts.  To  our  knowledge, 
all  articles  in  popular  magazines  are  included,  but  no  attempt  was  made  to 
include  newspaper  articles.  All  papers  dealing  with  mirex — its  residues  and 
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so  forth — and  with  control  of  fire  ants  are  included.  Papers  on  ants  which 
did  not  specifically  deal  with  fire  ants  or  with  the  use  of  mirex  to  control 
other  ants,  other  Hymenoptera,  or  Isoptera  were  excluded.  The  literature 
search  for  this  bibliography  was  completed  in  July  1977. 
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effects  of  mirex  on — Continued 
670,  743 

effects  of  miscellaneous  pesticides  on,  117,  118, 
121,  162-164,  279,  457,  606,  680 
Foraging  (ant) 

behavior,  253,  264,  276,  277,  307,  399,  437,  475,  711, 
712,  725-728 

effects  of  chlordane  on,  405 

effects  of  heptachlor  on,  405 

territories,  726 

tunnels,  454 
Formulations 

of  heptachlor,  50,  51,  398 

of  Kepone,  35,  52,  282,  283 

of  mirex,  19,  33,  38-41,  43,  45,  46,  397,  401-404, 
450,  453 

of  miscellaneous  pesticides,  52,  68,  282,  283,  456 

of  nonachlor,  44 
Fustiger  elegans,  association  of,  with  ants,  557 
Galleria  mellonella,  influence  of  ants  on,  700 
Gambusia  affinis,  effects  of  mirex  on,  429,  430 
Genetics  of  ants,  315,  317,  628 
Gonodactyhis  bredini,  behavior  of,  196 
Gryllus  pennsylv  aniens,  effects  of  pesticides  on,  432 
Gymnolaelaps  shealsi,  association  of,  with  fire  ant,  322 
Heptachlor.  See  also  Baits;  Control  of  insects 

analysis  for,  468,  484 

ant  foraging  as  affected  by,  405 

birds  as  affected  by,  150,  151,  164,  200,  240,  254, 
255,  340,  590 

degradation  of,  51 

formulations  of,  50,  51,  398 

residues  of,  51,  254,  255,  292,  340,  484,  495-500,  502 

toxicity  of  to  arthropods,  291,  292,  412,  495,  498, 
502,  542,  543,  545 

wildlife  as  affected  by,  192,  193,  200,  230,  241,  254, 
255,  340,  590 
Hexachlorobenzene 

analysis  for,  80,  81 

dealkylation  by,  334 

erythrocyte  binding  of,  742 
Ictalurus  punctatus 

effects  of  mirex  on,  552 

residues  of  pesticides  in,  418 
Imported  fire  ants 

artificial  diets  for,  62 

behavior  of,  49,  61,  63,  146,  305,  307-309,  311,  348, 
437,  569,  600,  608,  716,  717,  722,  725-728 

biology  of,  5,  7,  19,  28,  48,  53,  57,  58,  66,  105,  154, 
173,  206,  215,  222,  240,  247,  251,  252,  259-264, 
305,  306,  314,  315,  317,  359,  399,  419,  436,  440, 
443,  444,  455,  465,  470,  483,  512-514,  521,  544, 
551,  576,  585,  601,  620,  643,  717,  723 

circadian  rhythm  of,  423,  424 

control  of,  7,  10,  12,  19,  27,  28,  38,  39,  41-46,  50, 
52,  57-59,  66-70,  92,  93,  96-100,  104,  105,  108, 
127,  133,  137,  144,  146,  154,  157,  161,  166,  186, 
202,  203,  206,  210,  213,  214,  217,  218,  222,  240, 
242,  248,  263-268,  273,  282,  283,  291,  292,  300, 
310,  323,  332,  340,  359,  384,  385,  392,  396-400, 
402,  404,  406-409,  431,  436,  441,  450,  452,  453, 
456,  465,  467,  472,  474,  477,  487,  490,  495,  496, 
498,  503,  516,  517,  523,  532,  542,  543,  545,  561, 
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567,  568,  571,  585,  605,  609,  611,  616,  618,  623, 
640-642,  644,  645,  654,  664-667,  733,  734,  738, 
739 

diseases  of,  15,  17,  29,  96,  100,  363,  571,  598 

dispersal  of,  7,  18,  38,  49,  53,  57,  66,  104-106,  174, 
175,  206,  215,  222,  260,  262,  264,  382,  399,  419, 
445,  469,  470,  476,  521,  544,  585,  643,  717,  723 

distribution  of,  7,  16,  19,  49,  53,  54,  57,  106,  112, 
138,  154,  169,  170,  174,  175,  189,  204,  206,  211, 
220,  240,  253,  274,  280,  395,  399,  431,  436,  465, 
480,  483,  510,  536,  551,  565,  578,  585-589,  611, 
639,  647,  649,  650,  658,  659,  667,  698,  706,  707, 
710,  723,  736 

ecology  of,  7,  16,  19,  28,  49,  105,  112,  143,  174,  175, 
240,  257,  259,  260,  263,  264,  280,  281,  419,  436, 
491,  521,  585,  611,  643,  658,  717,  723 

economic  importance  of,  6,  17,  18,  28,  57,  58,  66, 
82,  122,  130,  133,  173,  206,  218,  240,  264,  280, 
390,  399,  436,  465,  536,  585,  621,  704,  706,  710, 
723 

feeding  habits  of,  7,  18,  27,  28,  57,  58,  82,  130,  136, 
143,  168,  222,  236,  240,  260,  264,  272,  276,  277, 
282,  284,  359,  399,  401,  403,  419,  456,  475,  495- 
500,  521,  546-548,  585,  610,  621,  643,  671-673, 
698,  706,  723,  725,  727,  728 

feeding  stimulants  of,  619,  676 

food  exchange  among,  205,  608,  671,  724 

food  sharing  among,  49 

foraging  of,  as  affected  by  chlordane  and  hepta- 
chlor, 405 

foraging  behavior  of,  253,  264,  276,  277,  307,  399, 

437,  475,  711,  712,  725-728 
foraging  ecology  of,  135 
foraging  territories  of,  726 
foraging  tunnels  of,  454 
forced  mating  of,  177 

general  information  on,  7,  19,  104,  154,  182,  186, 
199,  206,  210,  211,  218,  223,  236,  240,  259,  264, 
274,  280,  312,  323,  324,  383,  390,  411,  419,  431, 
436,  465,  503,  536,  554,  561,  584,  593,  623,  637, 
638,  640-645,  652,  653,  655,  662,  694,  704,  706, 
709 

history  of,  7,  18,  57,  706 
larvae  of,  512-514,  691-693 

mating  flights  of,  28,  38,  167,  211,  215,  222,  240, 

260,  264,  399,  436,  445,  470,  476,  494,  505,  521, 

544,  551,  585,  643,  717,  723 
medical  importance  of,  101,  102,  134,  152,  211,  226- 

228,  339,  351,  376,  394,  436,  464,  466,  510,  520, 

540,  541,  581,  627,  729 
morphology  of,  129,  293,  294,  369,  622,  678,  679 
myrmecophiles  of,  156,  216,  224,  295,  299,  319-322, 

555-558,  572-576,  701-703,  730,  741 
other  ants  as  affected  by,  61 
parasites  of,  107,  572-576,  646,  701-703 
pheromones  of,  47,  65,  71,  72,  74,  75,  155,  235,  257, 

348,  479,  569,  682,  684,  685,  711-715,  717,  718- 

720,  722 

physiology  of,  386-388,  410,  548,  549,  624-626 
polygyny  among,  5,  245,  249,  656 
predation  by,  116,  130,  136,  143,  272,  276,  277,  291, 
292,  343,  495-500,  610,  681,  696,  698,  700,  728 
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predation  on,  55,  494,  505,  511,  579,  697 
rearing  of,  in  a  laboratory,  360 
soil  chemistry  as  affected  by,  296 
sting  of,  8,  129,  134,  581,  729 

taxonomy  of,  111,  169,  170,  187,  208,  369,  559,  582, 
583,  588,  591,  639,  705,  707,  708,  721,  736 

venom  of,  76,  78,  89-91,  109,  110,  140,  141,  155, 
225,  338,  339,  350,  352,  425-427,  560,  577,  592, 
744,  745 

wildlife  as  affected  by,  31,  167,  212,  240,  269,  341, 
342,  529,  536,  585 

Insect  growth  regulators 

fire-ant  caste  differentiation  as  affected  by,  550 
fire-ant  development  as  affected  by,  674,  675 
fire-ant  metamorphosis  as  affected  by,  629 
fire-ant  morphogenesis  as  affected  by,  176 
fire-ant  reproduction  as  affected  by,  629 
metabolism  of,  by  fire  ants,  64 

Insecticides 

laboratory  evaluation  of,  42,  157,  384,  385,  400,  406, 
732,  733 

predatory  insects  as  affected  by,  607 
Irradiation  of  insects,  128 
Kepone 

birds  as  affected  by,  35,  298,  580 
chemistry  of,  422,  612 
chickens  as  affected  by,  485 

control  of  fire  ants  with,  7,  52,  57,  263-266,  282, 

283,  359,  396,  400,  402,  406,  580,  605 
cows  as  affected  by,  580 
degradation  of,  201 
mice  as  affected  by,  145,  208,  686 
from  mirex  degradation,  488,  661 
photoproducts  of,  22 
rabbit  muscle  as  affected  by,  287 
rat  liver  as  affected  by,  190 
Labauchena  daguerri,  parasitism  of,  on  fire  ants,  572- 
576 

Labidura  riparia 

control  of,  271,  272 

ecology  of,  271 
Larvae 

crab,  effects  of  mirex  on,  83,  85 

of  imported  fire  ants,  306,  512-514,  691-693 

of  other  myrmicine  ants,  691-693 

Lasius  neoniger,  behavior  of,  63 

Lepornis  cyanelhts,  effects  of  mirex  on,  429,  430 

Malathion,  crabs  as  affected  by,  84 

Mating 

flights  of  imported  fire  ants,  28,  38,  167,  211,  215, 
222,  240,  260,  264,  399,  436,  445,  470,  476,  494, 
505,  521,  544,  551,  585,  643,  717,  723 
forced,  of  imported  fire  ants,  177 
Medical  importance  of  imported  fire  ants,  101,  102,  134, 
152,  211,  226-228,  339,  351,  376,  394,  436,  464,  466, 
510,  520,  540,  541,  581,  627,  729 
Mercury,  residues  of,  148,  172,  371 
Methoxychlor 

crabs  as  affected  by,  84 
fish  as  affected  by,  379,  380 
seaweed  as  affected  by,  570 
Metopioxys  gallardoi,  association  of,  with  ants,  558 
Microtus  ochrogaster,  effects  of  mirex  on,  566 


Mirex 

Aedes  triseriatus  as  affected  by,  13,  14 

algae  as  affected  by,  302,  372,  631 

analytical  methods  for,  80,  113-115 

aquatic  organisms  as  affected  by,  183,  196,  333,  493 

Arenicola  cristata  as  a'ffected  by,  563 

arthropods  as  affected  by,  310,  538 

ATPase  as  affected  by,  189-191,  365 

baits,  antioxidant,  349 

baits,  control  of  fire  ants  with,  7,  10,  19,  33,  38,  39, 
41,  43,  46,  57,  92,  93,  104,  108,  144,  161,  206,  213, 
214,  217,  218,  242,  248,  300,  310,  332,  396,  399, 
404,  407,  441,  450,  452,  453,  465,  467,  476,  487, 
490,  495,  496,  498,  503,  523,  532,  561,  567,  568, 
605,  609,  611,  616,  623,  654,  664-667,  738,  739 

baits,  development  of,  33,  52,  396,  401-404,  407 

baits,  eradication  trials  with,  38 

baits,  formulations  of,  39-41,  43,  45,  46,  450,  453, 
616,  735 

biological  degradation  of,  24,  25,  197,  527,  531,  570, 
597 

birds  as  affected  by,  32,  34,  179-181,  285,  336,  337, 
599,  657 

cataractogenic  properties  of,  145 

chemical  degradation  of,  23,  304,  355 

chemistry  of,  56,  194,  195,  244,  270,  354,  377,  420- 

422,  501,  530,  612,  632,  633,  636,  745 
chickens  as  affected  by,  179-181,  256,  485,  533, 

537,  657 

crabs  as  affected  by,  83-85,'  381,  433,  435 
crawfish  as  affected  by,  258,  327,  416,  493 
crickets  as  affected  by,  13,  432 
ducks  as  affected  by,  328 

estuarine  organisms  as  affected  by,  83-85,  103,  171, 

196,  381,  414,  415,  433,  435,  442,  613-615,  669 
excretion  of,  197,  337,  699 

fish  as  affected  by,  329,  368,  379,  380,  418,  429, 

430,  531,  552,  668,  670 
honeybees  as  affected  by,  246 
litter  organisms  as  affected  by,  378 
liver  enzymes  as  affected  by,  2,  3,  36 
marshes  as  affected  by,  171 
mice  as  affected  by,  123-125,  686 
Microtus  ochrogaster  as  affected  by,  567 
miscellaneous  ants  as  affected  by,  452,  609 
monkeys  as  affected  by,  232,  358,  525,  526,  699 
mouse  livers  as  affected  by,  1,  124,  209,  232 
Musca  domestica  as  affected  by,  527 
NAD  as  affected  by,  288-290 
persistence  of,  347,  374,  599 
photochemistry  of,  21-23,  389 

photo  degradation  of,  20-23,  26,  37,  132,  171,  335, 

417,  661 
phytotoxicity  of,  139,  534,  535 
plants  as  affected  by,  139,  534,  535 
rabbits  as  affected  by,  287,  689,  690 
rats  as  affected  by,  2-4,  142,  172,  179,  181,  190, 

231-234,  237,  238,  243,  356,  460-462,  539,  564 
regulation  of,  under  FIFRA,  344,  553,  663 
residues  of,  in  aquatic  organisms,  158,  163,  183, 

219,  279,  439,  493 
residues  of,  in  arthropods,  131,  326,  439,  447,  609, 

735,  737 

residues  of,  in  beef,  79,  197,  219 
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residues  of,  in  birds,  148,  275,  285,  337,  371,  434, 

508,  509,  599 
residues  of,  in  butterfat,  81 
residues  of,  in  chickens,  198,  458,  740 
residues  of,  in  crawfish,  446 
residues  of,  in  eggs,  198,  375,  413,  740 
residues  of,  in  estuarine  organisms,  117-121,  442, 

448,  562 
residues  of,  in  fat,  80 

residues  of,  in  fish,  81,  86,  87,  126,  158,  279,  353, 

364,  429,  442,  448,  457,  492,  736 
residues  of,  in  grass,  596 
residues  of,  in  human  blood,  393 
residues  of,  in  human  tissue,  373 
residues  of,  in  milk,  79,  197,  278 
residues  of,  in  miscellaneous  invertebrates,  439, 

442,  492,  735,  737 
residues  of,  in  plants,  184,  185,  462 
residues  of,  in  seals,  617 
residues  of,  in  sediment,  596 
residues  of,  in  soil,  60,  596 

residues  of,  in  vertebrates,  159,  275,  297,  337,  345, 

358,  462,  735,  737 
residues  of,  in  water,  596 

residues  of,  in  wildlife,  30,  86,  87,  345,  508,  509, 

598,  737 
residue  tolerances  to,  362 
soil  micro-organisms  as  affected  by,  347 
synergism  by,  142 
synthesis  of,  530,  636 
structure  of,  241,  746 

T etrahymena  pyriformis  as  affected  by,  160 

thermal  degradation  of,  303 

wildlife  as  affected  by,  239,  486-489,  669 
Mites  associated  with  ants,  319-322 
Monitoring  methods  for  pesticides,  447,  695 
Morphology 

of  the  imported  fire  ant  alimentary  canal,  678 
of  the  imported  fire  ant  poison  apparatus,  129,  294 
of  the  imported  fire  ant  reproductive  system,  293 
Mug  it  cephalus,  effects  of  mirex  on,  379,  380 
Musca  domestica,  effects  of  mirex  on,  527 
Mutualism  among  insects,  506,  507 
Myrmecaphodius  excavaticollis 

association  of,  with  ants,  730 
biology  of,  730 
distribution  of,  741 
Myrmecophiles  of  imported  fire  ants,  156,  216,  224,  295, 

319-322,  555-558,  572-575,  643,  741 
Myrmecosaurus   ferrugineus,   distribution   of,   in  the 

United  States,  224 
Myrmica,  brood  recognition  among,  94 
Necrophorism  among  ants,  308,  309,  722 
NeobHssns  parasitaster,  association  of,  with  ants,  556 
Nicotinamide  adenine  dinucleotide  (NAD),  effects  of 

mirex  on,  288-290 
Ontkophagus  gazella,  effects  of  Solenopsis  invicta  on, 

610 
Oplitis 

association  of,  with  ants,  299,  319-321 
new  species  of,  299 
Parasites  of  imported  fire  ants,  107,  299,  319-322,  572- 
576,  646,  701-703 


Pathogens  of  imported  fire  ants 

fungi,  15,  96,  100,  571,  598 

microsporidia,  15,  17,  363 

viruses,  29 
Pheidole  moerens,  distribution  of,  731 
Pheromones 

alarm,  155,  235,  257,  718 

brood,  65,  94,  250,  684,  685 

chemistry  of,  75 

general  information  on,  71,  73,  74,  301,  479,  569, 

713-715,  719 
queen,  348 

trail,  47,  235,  682,  711,  712 
Physiology  of  imported  fire  ants,  316,  410,  547-549, 
624-626 

Pogonomyrmex  badius,  poison  apparatus  of,  294 
Polychlorinated  biphenyls  (PCB's) 

excretion  of,  459 

mouse  livers  as  affected  by,  1 

rabbits  as  affected  by,  690 

rats  as  affected  by,  231 

residues  of,  in  aquatics,  160 

residues  of,  in  birds,  371 

residues  of,  in  duck  eggs,  413 

residues  of,  in  water,  153,  160 
Polygyny 

among  Solenopsis  geminata,  5 

among  Solenoi^sis  invicta,  5,  245,  249,  656 
Predation 

by  imported  fire  ants,  116,  130,  136,  143,  272,  276, 
277,  291,  292,  343,  495-500,  610,  681,  696,  698, 
700,  728 

on  imported  fire  ants,  55,  494,  505,  511,  579,  697 
Procambarus  clarki 

effects  of  mirex  on,  327,  482 

effects  of  other  pesticides  on,  482 
Quarantine  for  imported  fire  ants,  188,  594,  647-650 
Radioisotopes,  halflife  in  ants,  147 
Rearing  of  imported  fire  ants,  359,  360 
Regulation  [Federal  Insecticide,  Fungicide,  and  Roden- 
ticide  Act  (FIFRA)] 

of  mirex,  344,  553,  663 

of  other  pesticides,  651 
Repletes,  imported  fire  ant,  251 

Reproduction  of  imported  fire  ants,  252,  293,  315,  317, 
620,  622 

Residues.  See  specific  pesticide  (DDT,  dieldrin,  hepta- 

chlor,  mirex,  polychlorinated  biphenyls,  toxaphene) 
Rhizopora  mangle,  pesticide  translocation  by,  683 
Solanum  tuberosum,  damage  to,  by  fire  ants,  82 
Solenopsis  aurea,  taxonomy  of,  591 
Solenopsis  geminata 

pheromones  of,  47 

polygyny  among,  5 

taxonomy  of,  169,  170,  187,  736 

venom  of,  89-91,  425-427 
Solenopsis  invicta 

behavior  of,  49,  61,  63,  146,  305,  307-309,  311,  348, 
608 

biology  of,  5,  48,  53,  247,  251,  305,  306,  314,  315, 

317,  399,  440,  444,  470,  512-514,  551,  601 
colony  founding  by,  48,  53,  247,  440,  505,  601 
control  of,  biological,  697 

control  of,  chemical,  39,  41,  43,  310,  384,  385,  453, 
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control  of,  chemical — Continued 

611,  734 
contjol  of,  cultural,  477 

distribution  of,  16,  49,  53,  54,  111,  112,  189,  253, 
399,  551,  578,  611,  736 

eccr-omic  importance  of,  6,  130 

effects  of  insect  growth  regulators  on,  64,  176,  550, 
629,  674,  675 

effects  of  ozone  on,  386 

foraging  by,  253,  307,  475 

foraging  tunnels  of,  454 

horn  flies  as  affected  by,  609 

larvae  of,  512-514 

Lasius  neoniger  as  affected  by,  63 

male  sterility  in,  317 

necrophorism  among,  308,  309 

Onthophagus  gazella  as  affected  by,  609 

other  ants  as  affected  by,  61 

pathogens  of,  15,  363 

pheromones  of,  47,  65,  348,  684,  685 

physiology  of,  386-388,  624-626 

polygyny  among,  5,  245,  656 

predation  by,  116,  130,  343,  610,  696,  700 

predation  on,  55,  505,  511 

radiotracer  halflife  in,  147 

replete  caste  of,  252 

soil  chemistry  as  affected  by,  296 

taxonomy  of,  111,  169,  170,  578,  736 

venom  of,  89-91,  338,  339,  425 
Solenopsis  richteri 

biology  of,  399 

distribution  of,  112,  399,  578 
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